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The study of the relationship between language and thought, and how this
apparently differs between cultures and social groups, is a rapidly expand-
ing area of inquiry. In this book Giovanni Bennardo discusses the relation-
ship between language and the mental organization of knowledge, based on
the results of a fieldwork project carried out in the Kingdom of Tonga in
Polynesia. It challenges some existing assumptions in linguistics, cognitive
anthropology and cognitive science and proposes a new foundational cul-
tural model, ‘radiality’, to show how space, time, and social relationships are
expressed both linguistically and cognitively. A foundational cultural model is
knowledge that is repeated in several domains and shared within a culturally
homogeneous group. These knowledge structures are lenses through which
we interpret the world and guide our behavior. The book will be welcomed
by researchers and students working within the fields of psycholinguistics,
anthropological linguistics, cognitive anthropology, cognitive psychology,
cross-cultural psychology, and cognitive science.

GIOVANNI BENNARDO is Associate Professor in the Department of
Anthropology at Northern Illinois University.
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Preface

This book elucidates the existence of a foundational cultural model in a
Polynesian culture, the Kingdom of Tonga. In so doing, a number of central
issues in anthropology, cognitive anthropology, linguistics, cognitive psych-
ology, cognitive science, and sociology are discussed in depth. For example,
regarding the nature of knowledge representation, a distinction is proposed
between mental model and cultural model and how they both differ from sche-
mas (or schemata). Regarding the relationship between language and thought, a
dynamic engagement is suggested and a distinctive role for metaphors is envis-
aged. A clear relationship between cultural models and behavior is asserted
as well as a transparent link between various cognitive modules. The role of
the spatial relationships module (i.e., space) in the cognitive architecture is
presented as fundamental in understanding the internal organization of other
modules (or knowledge domains) with which it interacts. Finally, social net-
work analysis is used while investigating the cognitive nature and organization
of social relationships.

A mental model consists of bits of knowledge organized in such a way as
to facilitate storage and/or retrieval/use of that same knowledge (Craik, 1943;
Gentner and Stevens, 1983; Johnson-Laird, 1983). I propose to call “radial-
ity” a specific type of mental model, a Tongan foundational cultural model.
The choice is motivated by proposals made by Lakoff (1987), Holland and
Quinn (1987) and Shore (1996). Lakoff suggested and elaborated the concept
of “image-schema” defined as: a way of thinking about one’s experience in
the world derived from “... relatively simple structures that constantly recur in
our everyday bodily experience: [...] and in various orientations and relations:
UP-DOWN, FRONT-BACK, PART-WHOLE, CENTER-PERIPHERY [my ital-
ics], etc.” (1987: 267). Holland and Quinn argue that a “thematic effect arises
from the availability of a small number of very general-purpose cultural mod-
els [my italics] that are repeatedly incorporated into other cultural models ...”
(1987: 11). And Shore states: “Foundational [my italics] schemas organize or
link up a ‘family’ of related models” (1996: 53).

I define radiality as a ‘mental’ model, because in Johnson-Laird’s (1999)
words “A crucial feature [of mental models] is that their structure corresponds

XV



Xvi Preface

to the structure of what they represent” (p. 525). The investigation of mental
models, then, is enhanced by a thorough understanding of the context (physi-
cal and human) in which they are acquired and realized. I call it a ‘cultural
model” because in D’ Andrade’s (1989) words it is “a cognitive schema that is
intersubjectively shared by a social group” (p. 809). Finally, I choose to term
it ‘foundational” because it is shared by a number of knowledge domains in
various cognitive modules (Shore, 1996). In other words, radiality is conceived
as a fundamental cognitive process that is used to organize knowledge across
mental modules. Its intrinsic nature is spatial and as such it belongs to the spa-
tial representations module (see Jackendoff, 1997). Tongans, though, prefer-
ably adopt/use radiality in other domains of knowledge — exchanges, religion,
kinship, social networks, political action, and social relationships — in other
modules, including the action module and the conceptual structure module.
The existence of radiality does not exclude the presence of other foundational
cultural models.

The decision to posit radiality as a foundational model and to investigate
the domain of social relationships was also influenced by two other bodies
of literature: one about a number of proposals suggesting radiality in many
aspects of Eastern (e.g., Nisbett, 2003), South-East Asian (e.g., Kuipers, 1998),
Micronesian (e.g., Ross, 1973), and other Polynesian societies (e.g., Shore,
1996; Herdrich and Lehman, 2002); and one containing current ideas about the
content of a ‘cultural’ component-module of the mind (e.g., Jackendoff, 1992,
1997, 2007; Pinker, 1997; Talmy, 2000a, 2000b) that is orchestrated around the
mental representations of social relationships (i.e., kinship, group membership,
dominance).

When representing spatial relationships in small-scale space in long-term
memory, Tongans prefer the absolute frame of reference. The specific subtype
of the absolute frame of reference that they use is one that I have called “radial”
(Bennardo, 1996, 2002a). A fixed point of reference in the field of the speaker
is selected and objects are represented as from or toward that point. It is this
non-ego-based (other-based) mental organization of knowledge in the spatial
relationships module (radiality) that is found repeated in the preferential organ-
ization of other knowledge domains in other mental modules and as such it is
proposed as a foundational cultural model.

The notion of foundational cultural model I adopt needs some clarifica-
tion. In cognitive psychology, Brewer defines schemata (preferred plural of
schema for psychologists) as “the psychological constructs that are postulated
to account for the molar forms of human generic knowledge” (1999: 729).
He traces the origin of the concept back to Kant, Bartlett, Piaget, and more
recently to Minsky (1975), who called these “molar” constructions frames.
A subtype of schema for sequences of actions is called script by Abelson and
Schank (1977).
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Schemas (preferred plural of schema for anthropologists, but see Casson,
1983; Keller, 1992) are proposed as abstract mental entities whose content
does not need to be completely filled before the whole structure is activated/
retrieved. Thus, in talking about an ‘eating at a restaurant’ event, people do not
need to relate all the parts of the ‘eating at a restaurant’ schema and at the same
time expect the same/similar schema to become activated in its entirety in the
other person’s mind. It is this type of “cognitive schema” that D’ Andrade is
advocating as “shared” in his definition of cultural model given above.

I propose as a foundational cultural model a schema (or mental model) that,
besides being shared by a group of individuals, is primarily shared by a number
of cognitive modules and by a number of knowledge domains in each individ-
ual. Basically, I am proposing to call a foundational cultural model a homology
in the organization of knowledge across mental modules and in various know-
ledge domains. This organization (or structure) is a set of relationships between
units of knowledge that results from the generative capacity of higher-level
mental processes — they derive from them. The structure itself also exhibits
generative capacities and is capable of realizing a variety of instantiations — it
generates a number of cultural models.

This proposal is indebted to the “image-schema” concept suggested and
elaborated by Lakoff (1987) in cognitive semantics and more recently by
Mandler (2004) in developmental psychology. In cognitive anthropology, I was
also influenced in my thinking by the “foundational schema” concept intro-
duced by Shore (1996). Both suggestions, though, fell short in satisfying what
I needed to explain my data. Thus, the genesis of the ideas briefly introduced
in the above paragraph.

The proposal is new in three ways. First, it forces one to look for similar
organizations of knowledge across mental modules and knowledge domains
within an individual mind, and across individuals, i.e., members of a social
group/community. Second, it looks at these mental structures as a stage in the
cognitive understanding and construction of meaning and behavior. Reasoning,
inferences, deductions, beliefs, and behavior (including linguistic behavior)
undergo this generative process and are affected/molded at this stage. Third,
it dovetails with research conducted on individualism versus collectivism
(Triandis, 1995; Kusserow, 2004; Greenfield, 2005). Radiality, in fact, is seen
as the generative mental engine behind various forms of collectivism.

Supported by two NSF grants (no. 0349011 and no. 0650458), during my
search for evidence of the hypothesized cultural model, I collected and ana-
lyzed a variety of data — ethnographic, linguistic, experimental, behavioral,
social networks, and geographic (e.g., GIS and 3-D renderings) — and used
a number of methodologies — participant observation, interviews, semantic
analyses, analyses/parsing of texts, administration of experimental tasks (e.g.,
memory tasks, drawing tasks, sorting tasks, kinship tasks), administration of
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questionnaires, indirect observation of social networks, social network ana-
lysis — in a cross-disciplinary fashion. The motivation for such an array of data
and methods is to be attributed to the cross-domain (knowledge) and cross-
modular (cognition) investigation conducted.

For example, linguistic data were gathered to conduct semantic analyses of
the spatial relationships domain, e.g., spatial prepositions, spatial nouns, and
directionals. Some of these same data and others were also analyzed to achieve
an understanding of specific linguistic practices, i.e., instances of language
use. Usage patterns and preferences emerged that enhanced the supporting evi-
dence available for the main hypothesis. Moreover, some data was analyzed in
a multi-dimensional fashion. For example, some linguistic data such as inter-
views about social relationships (i.e., telling a story) were analyzed for lin-
guistic reasons (e.g., frequency of use of some lexemes), for social network
purposes, (e.g., influence structure of the village), and for cognitive objectives
(e.g., dimensions of the group — number and type of individuals — recalled and
mentioned as an indication of specific forms of mental representation of those
same groups).

The following statement summarizes the major findings obtained: radial
organization is pervasive in the Tongan domains of knowledge and mental
modules investigated. The findings, besides supporting the hypothesis, have
relevance for the way in which the human cognitive architecture can be con-
ceptualized. Specifically, a number of domains of knowledge are shown to
share a similar fundamental organization, a foundational cultural model, thus
indicating a specific way in which cross-modular interactions may take place.
The role of cultural models in cognition is clearly established, but many ques-
tions about the specifics of their significance still remain.
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| A foundational cultural model in Tongan
language, culture, and social relationships

1.1 Introduction

I have just finished interviewing and videotaping a minister of the Government
of the Kingdom of Tonga. My Tongan assistant is slowly collecting the video-
taping equipment and I am taking my leave from the minister formally thank-
ing him for his time and patience with my non-native Tongan. When walking
outside the ministry building, I ask my assistant if she had noticed an episode
that took place while I was interviewing. There was a knock at the door and the
minister, after interrupting his speech, allowed the person to come in. It was his
secretary. She opened the door, bowed and kneeled profoundly, and then asked
permission to deliver a written message. The minister told her to approach and
deliver the message. She did so by keeping her kneeling position and finally
exited the room still almost on her knees and continuing to bow, never turning
her back to the minister.

I tell my assistant that [ was a little surprised by this behavior, also because the
minister is not a noble. My assistant replies that ministers are due the same respect
as nobles are. First, she adds, it is only a very recent innovation that ministers are
not nobles, and secondly, ministers are high dignitaries of the land and are entitled
to receive the appropriate respectful behavior. Besides, she did not find the secre-
tary’s behavior odd at all. In fact, she had often used that same behavior at school
with some of her teachers. Then, she goes on to tell me this story.

One day a teacher called her up to the desk. She approached the desk bow-
ing and almost kneeling (in the same way the secretary had done). Then the
teacher proceeded to pull her hair and at the same time scold her for something
she had done. She adds that she felt no ma ‘shame’ because she did not have
a boyfriend or a relative in the class. She continues by saying that she would
have felt really ma had she had one of those relations witnessing the event. She
also explains that she would feel ma because she would have brought ma to
them by her behavior.

This episode took place during my last visit to Tonga in summer 2007. I
decided to start this book by telling this story because it is illustrative of a fun-
damental way of thinking in Tongan. What happens to an individual’s ego is not
the focus of that same individual’s attention. One focuses on an other-than-ego

1
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individual (or more than one individual, or a group) and the consequences of
one’s behavior on that other-than-ego person/s. In other words, a point, i.e., a
place, a person, or event, is chosen in the field of ego, i.e., the spatial field, the
social field, or the event field, and other points are put in relationship to the
previously chosen one, either centripetally, i.e., toward it, or centrifugally, i.e.,
away from it.

The episode specifically illustrates the presence of such a mental construc-
tion in the domain of social relationships or social cognition. The nature of the
mental construction, however, is inherently spatial and it is in the domain of
spatial relationships that I first encountered such a Tongan preference. Besides,
I found it repeated in other domains of knowledge, such as time, possession,
exchanges, traditional religion, and navigation. I labeled this preferred mental
organization of knowledge a foundational cultural model and named it ‘radi-
ality.” The discovery of such a mental organization of knowledge led me to
reflect on the nature of cultural models and hypothesize a fundamental role
they play in the overall architecture of human cognition.

1.2 Why Tonga?

The Kingdom of Tonga is a Polynesian country composed of 170 small islands,
divided into three major archipelagoes and lying in a south—north direction
in the South Pacific. The population, around 100,000, speaks Tongan, an
Austronesian, and specifically Oceanic, Western Polynesian, Tongic language
(see Chapter 2). Both cultural and linguistic reasons brought me to this tiny
corner of the world to investigate characteristics of the human mind.

Tongan sociocultural organization is unique. It is a millennium-old monarchy
in which the majority of the population typically resides in small villages. A
recent growth of a democratic movement makes its political landscape effer-
vescent to say the least. In November 2006, political riots broke out in Tonga’s
capital city, leaving widespread damage from fire and looting, and eight dead.
While the debate between loyalists to the monarchy and the recently estab-
lished democratic movement has deteriorated, the legitimacy of the monarchic
system has largely gone unchallenged (Hoponoa, 1992; James, 1994). Among
both commoners and the nation’s elite, Tongans feel that their cultural history
is congruent with their monarchy. The hierarchical structure is so pervasive in
the society that it provides a salient variable against which other sociocultural
parameters may be highlighted and measured.

There are several reasons underpinning my choice of the Tongan language
as the ground for testing my theoretical approach and for comparing the results
obtained by my conceptual analyses of English spatial prepositions (Lehman
and Bennardo, 2003). First of all and more generally, English and Tongan
belong to two different major language families, namely, Indo-European and
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Austronesian, providing a minimal test of universalistic hypotheses. Second,
Tongan has only three spatial prepositions, thus it provides a good comparative
challenge to analyses done on a language such as English where the number
of spatial prepositions is much higher (around eighty, see Jackendoff, 1992b:
107-8). Besides, since the linguistic representation of spatial relationships in
Tongan is realized by different lexemes from those in English, it is relevant to
find out what conceptual content the former encode.

Third, Tongan as the language of the first people to be called Polynesians
shows innovations which came to characterize the Polynesian language family.
This is particularly apparent in the system of directionals it currently uses. A
triadic system is in place compared to a very widespread dual one (centripetal—
centrifugal movement) in Melanesia (Ozanne-Rivierre, 1997), the motherland
whence Polynesians sailed away more than three thousand years ago. This dir-
ectional system turns out to be rooted in the foundational cultural model this
book elucidates (Bennardo, 1999).

These cultural-linguistic characteristics, among others, turned my attention
to Tonga. My first investigation focused on the linguistic and cognitive repre-
sentations of spatial relationships. The results were very intriguing. Linguistic
and cognitive preferences for the representations of spatial relationships high-
lighted a deep-rooted preference for a radial system of representing space. That
is, a point, i.e., a place, is chosen in the field of ego, i.e., the spatial field, and
other points are put in relationship to the previously chosen one either centri-
petally, i.e., toward it, or centrifugally, i.e., away from it.

Later, I discovered the presence of this radial system in other domains of
Tongan knowledge and consequently, I continued to stay focused on Tonga.
I realized that since the fundamentally spatial radial system finds its way into
those other domains I could be in the presence of a foundational mental model.
Moreover, this model is extensively shared within the Tongan cultural milieu
and it can be labeled a foundational ‘cultural’ model, an essential part of what
it means to be Tongan. The presence of such a preferred model has conse-
quences in the way an individual may think and behave. Besides, the finding of
such a mental organization of knowledge also has concrete implications for the
way one conceives of the architecture of human cognition.

I studied Tongan language and culture for fifteen years and spent more than
two years of residence in the kingdom. I collected extensive ethnographic, lin-
guistic, and cognitive data. Most of these data found their way into this book,
but much more remain at the margins, and more yet never appear. Nonetheless,
all of the data and experiences gathered contribute in their own peculiar way to
the emergence of the principal hypothesis for this book and to its partial reso-
lution. It was a long journey, and the content of this book represents a stage at
which the traveler regrouped and stopped to reflect on the value of the achieve-
ments obtained.
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1.3 The architecture of the mind and its internal
working structure

There are two hypotheses about the architecture and nature of cognition
that represent the foundations of my own position. The first hypothesis is
Jackendoft’s (1983, 1992b, 1997, 2002, 2007) “Representational Modularity;”"
the second hypothesis is the one advanced by Janet D. Dougherty (later J. D.
Keller) with Charles M. Keller, and separately, with F. K. Lehman. They call
their approach to cognition “radically intensional” (J. D. Keller and Lehman,
1991: 272, note 1).
Jackendoff defines his approach like this:

Representational Modularity is by no means a “virtual necessity.” It is a hypothesis
about the overall architecture of the mind, to be verified in terms of not only the lan-
guage faculty but other faculties as well. I therefore do not wish to claim for it any
degree of inevitability. Nonetheless, it appears to be a plausible way of looking at
how the mind is put together, with preliminary support from many different quarters.
(Jackendoff, 1997: 45)

In his attempt to widen the Chomskyan research project, Jackendoff devotes
extensive attention to the investigation of the semantic component of language.
He reaches the conclusion that “semantic structure and conceptual structure
denote the same level of representation” (Jackendoff, 1983: 95 [original ital-
ics]) and he calls this latter “conceptual structures.” Furthermore, this single
level of conceptual structures is the “level of mental representation onto which
and from which all peripheral information is mapped” (Jackendoff, 1983: 19).
In later works (1992b, 1997, 2002) he refines his proposal and suggests the
overall architecture presented in Figure 1.1.

Conceptual structures remain central in this new architecture. They are prop-
ositional in nature and their modeling resembles linguistic/syntactic structures
(see Jackendoff, 1983, 1990, 2002). However, three major innovations are now
introduced: correspondence rules (represented by bold double-headed arrows)
or “interface modules” between modules, the “spatial representation” module,’
and the “auditory information” module which also inputs conceptual struc-
tures. An interface module provides a link between major modules by being
structurally compatible with the two modules it unites. This is accomplished
by a structural core of the interface module made up of correspondence rules
(not directly in contact with either modules to be linked), and two peripheral
structures each compatible with the structures of one of the two modules linked

! Foundational to this proposal, but not homologous, are Chomsky’s (1972) and Fodor’s (1983)
modularity suggestions (but see others in Hirschfeld and Gelman, 1994).

2 Jackendoff had already introduced a module called “3D model structures” in 1992b: 14, but it
was at that time only related to the “visual faculty”” model.
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Figure 1.1 Jackendoff’s architecture of cognition (from Jackendoff, 1997:
39 and 44)

(Jackendoff, 1997: 21ff; see also 2002). The advantage of this proposal is that
it allows for major modules to be substantially different in their structures,
while information can still move between them.

The findings of the vast literature available on the visual system convince
Jackendoff to posit the module he calls “spatial representation” as separate from
the central module of conceptual structures (see also Jackendoff and Landau,
1992; Landau and Jackendoff, 1993). He says, “[C]ertain types of visual/spatial
information (such as details of shape) cannot be represented propositionally/
linguistically. Consequently visual/spatial representation must be encoded in
one or more modules distinct from conceptual structures” (Jackendoff, 1997:
43). Furthermore, this module is also the center of reference for other modules
connected exclusively and directly with conceptual structures in his previous
proposals. These modules are “action,” “haptic representation,” and “proprio-
ception.” Finally, auditory information previously inputting only phonological
structures is now also inputting conceptual structures. Thus, the architecture
proposed has increased in complexity as a function of the increasing amount of
new information about module interactions.

It is impossible in this work to summarize all the detailed linguistic analyses
and literature Jackendoff brings forth in support of his proposal. One relevant
feature of his architecture of the mind is that it is driven by the two largest
bodies of knowledge recently accumulated about the functioning of the mind:
knowledge of the linguistic system and knowledge of the visual system. In
Jackendoff (1992a, 2007), a third type of knowledge, cultural knowledge, was
added.’ This led him to hypothesize another module of the mind, a social cog-
nition module (Figure 1.2).

3 In Jackendoff (1992a) issues related to society and culture in the mind had already been introduced.
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Figure 1.2 Jackendoff’s revised architecture of cognition

On a very similar line of thinking, Levinson (2006) proposes that “the roots
of human sociality lie in a special capacity for social interaction, which itself
holds key to human evolution, the evolution of language, the nature of much of
our daily concerns, the building blocks of social systems, and even the limita-
tions of our political systems” (p. 39). He calls this system, the “interaction
engine.” I will restrict myself to Jackendoff’s terminology for now.*

One problematic point in Jackendoff’s overall proposal remains the collaps-
ing of linguistic semantics with conceptual structures. Lehman and Bennardo
(2003) demonstrate why this is not appropriate.” They argue for a conceptual
content of English spatial prepositions that dictates the interpretation of their
arguments as either Locus® or Place. An Object’ is conceptually a Place when
its geometrical characteristics count, and it is a Locus when it can be reduced
to a Point because its geometric characteristics do not count. It is only when
an Object (e.g., a noun like ‘building’) is an argument of a spatial preposition
(e.g., ‘to, ‘from, ‘between’) that it will be considered either a Locus or a
Place according to the specific preposition. The noun then acquires a specific

4 Talmy (2000b) states: “Our general perspective is that there has evolved in the human species
an innately determined system whose principal function is the acquisition, exercise, and impart-
ing of culture” (p. 373). He calls this “system” the “Cognitive Culture System.” In other words,
Talmy too suggests that a part of our human mind is specialized for culture whose main compo-
nent is the definition of the interaction between self and others or groups (pp. 378—400).

See also J. D. Keller and Lehman, 1991: 281, notes 9 and 10, for a similar position.

From now on a capital letter indicates a concept.

The concept Object is very abstract and can be a physical object, a place, or an abstract idea
(Lehman and Bennardo, 2003).

< o v
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linguistic meaning that is different from its dual potential conceptual meaning
(either a Locus or a Place). Similarly, Broschart (1997b) demonstrates that
some Tongan lexical items are neither verbs nor nouns until they appear in
a specific structural construction. That is, they acquire linguistic meaning in
addition to their conceptual meaning. Thus, I will keep for now the distinction
between linguistic meaning (i.e., semantics) and conceptual meaning (i.e., con-
ceptual structures).®

The second hypothesis about the architecture and the nature of cognition
I consider is the result of a collaboration of Janet D. Dougherty (later J. D.
Keller) with Charles M. Keller, and separately, with F. K. Lehman (Dougherty
and C. M. Keller, 1985; Lehman, 1985; J. D. Keller and Lehman, 1991, 1993;
J.D. Keller and C. M. Keller, 1993, 1996a, 1996b). Dougherty and C. M. Keller
demonstrate that it is impossible to access cognition fully by using only lin-
guistic data. Their focus on ‘“conceptualization” leads them to “characterize
knowledge structures as constellations of conceptual units arising in response
to a task at hand” (Dougherty and C. M. Keller, 1985: 165). These “constella-
tions are ephemeral” (1985: 166), they are constructed only to tackle a “task”
and do not bind the participating conceptual units beyond the duration of the
task. When used repeatedly over a period of time they become “recipes,” that
is, habitual cognitive responses to tasks (J. D. Keller and C. M. Keller, 1996b:
91). The activated conceptual units include technical imagery, goals, and lin-
guistic labels — that is, naming. None of these activated units, however, are
independently sufficient to retrieve the conceptual constellation.

The two authors offer an anti-Whorfian argument by arguing that “the named
class to which an object belongs for purposes of standard reference in general
classification schemes has little influence over its occurrences in other constel-
lations of applied knowledge” (Dougherty and C. M. Keller, 1985: 171). In
other words, since cognition/thought works in task-oriented constellations that
include a variety of conceptual units, it cannot be argued that language deter-
mines thought/cognition (although linguistic labels of objects are present).

This hypothesis about knowledge/cognition in action is very important, but
leaves unaddressed the issue of the nature of knowledge, and unanswered the
question of how it is possible for these “constellations” of units of knowledge
to come together and constitute a well-connected unit eventually used in action.
In other words, once it is demonstrated that knowledge is activated in bundles,
the question arises about how this is possible. What is the nature of knowledge
structures such that units of knowledge (i.e., concepts) can ‘bundle’ together?

8 Recently, Jackendoff (2007) came very close to a similar position when he states “linguistics
semantics per se is the study of the interface between conceptualization and linguistic form
(phonology and syntax). It therefore studies the organization of conceptualization that can be
expressed or invoked by language” (p. 293).
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Is there a common underlying structure/nature for knowledge from different
sources (e.g., perceptual, visual, emotive, etc.)?

These questions are addressed in Lehman (1985) and J. D. Keller and Lehman
(1991). They state that their approach to cognition is “radically intensional”
(J. D. Keller and Lehman, 1991: 272, note 1). In linguistic semantics, to adopt
an ‘intensional’ approach means to consider meaning as the defining properties
of terms (intension) and not as the set of objects in the world to which terms are
applied (extension; see Frege, 1975). Consequently, Keller and Lehman look
at cognition to discover its properties as mental/conceptual phenomena per se
and not as defined by the external world phenomena to which they are related.
They consider knowledge domains as theories, and concepts — units of know-
ledge — as generated within these theories (for similar positions see Murphy
and Medin, 1985; Medin, 1989; Gelman, Coley, and Gottfried, 1994; but also
Johnson-Laird, 1983; and Jackendoff, 1997).

They define the internal computations of these theories not as a number “of
binary features in a matrix whose dimensions are nothing but such features”
(1991: 288), but as a number of relations — including cause-and-effect — that
are possible given the axioms of the theory. In other words, theories are com-
putational devices; that is, given a set of axioms, a number of theorems can be
obtained (generated concepts can be considered theorems). Theories are also
recursive computational devices. Once theorems have been obtained, they may
function as axioms for other theories. Considering knowledge domains as the-
ories and concepts as theorems (and due to recursiveness also mini-theories)
explains how they can come together to become “constellations” of knowledge.
This is possible only because they share this basic intra- and inter-structure or
nature.

14 A blended approach to cognition

I am convinced that both of these approaches to cognition and to the architec-
ture of the mind are viable and can be combined. Then, I adopt a computational
approach to cognition within a general “Representational Modularity” archi-
tecture of mind (Bennardo, 2003). My intensional analyses of both English
spatial prepositions and the three Tongan spatial prepositions, five Tongan
directionals (post-verbal adverbs expressing direction of movement), and
Tongan spatial nouns yielded a number of axioms for a partial theory of space,
that is, for a substantial part of the content of Jackendoff’s spatial representa-
tion module (see Lehman and Bennardo, 2003; Bennardo, 1993, 1996, 1999,
2000b).

The major axioms of this partial theory include concepts such as Locus,
Object, Vector, Path, Verticality, and Horizontality (for definitions see Chapter 6,
Section 6.2.2.1). These axiomatic concepts of the partial theory of space are
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used to construct frames of reference (for a similar approach see Levinson,
1996a, 2003) that are part of the content of the spatial representation mod-
ule (Jackendoff, 1997, 2002). In other words, frames of reference are considered
theorems derived from the major axiomatic content of the partial theory of space.

For example, given the following axioms: a Locus (the speaker), a Vector — a
complex concept made up of a Locus (beginning point, in this case the speaker),
a Body (repeated points), and Direction — the concept of Verticality, and the
concept of Horizontality, a relative frame of reference can be generated by using
also the Repeat Function — to repeat the construction of vectors and obtain axes.’
I describe a relative frame of reference as a set of coordinates — three axes:
vertical, sagittal, and transversal — that create an oriented space centered on a
speaker (see Chapter 3, Section 3.3.2). Once generated as theorems of the par-
tial axiomatic content of the spatial representation module, frames of reference
can function as axioms of a partial theory of space that can be used to generate
specific spatial descriptions as expressed in linguistic strings (see Miller and
Johnson-Laird, 1976; Levelt, 1982, 1984; Levinson, 1996b) or other behavior
(see Ellen and Thinus-Blanc, 1987; for animal behavior see Gallistel, 1993).

The approach to cognition I adopt — its architecture and its computa-
tion — allows me to shed light on why my findings about the specific way of
organizing spatial relationship in Tonga could be replicated in other domains
of knowledge. The common generative computational nature of the content
of cognition/knowledge, combined with the inevitable exchange pathway
between the spatial representation and other cognitive modules, including the
conceptual structures and social cognition modules, are the two explanatory
landmarks. Since knowledge is structured in the same way, it can travel across
modules. Since spatial representation knowledge interacts with conceptual
structures, action, social cognition, and other modules, it can be replicated in
other domains of knowledge.

The role that knowledge about space and the preferential way it is organized
play in human cognition are of paramount importance. The vast amount of
research and the numerous publications about spatial cognition clearly support
this statement. I only mention here three works. First, that of Lakoff (1987) on
conceptual organization in which he clearly delineates a conceptual theory in
which spatial image-schemas are fundamental. Second, that of Mandler (2004)
on child development in which she suggests that spatial image-schemas are
pre-linguistically used and foundational to human conceptual development.
Finally, Levinson (2003) poignantly shows how cross-cultural and cross-
linguistic investigations of space yield findings that can illuminate our still
limited understanding of the human mind.

° Please note that this process has been highly simplified for brevity and clarity of presentation.
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In this book, I show how the preferred way in which Tongans organize spatial
representation is reiterated in other mental modules, specifically, the concep-
tual structures module (several knowledge domains, e.g., possession, temporal
relationships, traditional navigation, traditional religious beliefs), the action
module (e.g., fono ‘village meeting, rituals, exchange patterns), and the social
cognition module (e.g., kinship, social relationships). Thus, I argue that under-
standing any preference in the spatial representation module provides a unique
and relevant entry into the preferred organization of other mental modules.

1.5 Cultural models

A sentence is the fundamental unit of analysis for language in mind (Chomsky,
1957, 1972, 1986, 1995; Pinker, 1994, 1997, 1999; Jackendoff, 1992, 1997,
2002; Levelt, 1989). What is the fundamental unit of analysis for culture in mind?
I suggest a cultural model, specifically, a foundational cultural model. Before
clarifying my position, I need to explain what I mean by culture in mind.

In 1911, Boas wrote:

Thus it appears that from practical, as well as from theoretical, points of view, the study
of language must be considered as one of the most important branches of ethnological
studies, because, on the one hand, a thorough insight into ethnology can not be gained
without practical knowledge of language, and, on the other hand, the fundamental con-
cepts illustrated by human languages are not distinct in kind from ethnological phe-
nomena; and because, furthermore, the peculiar characteristics of languages are clearly
reflected in the views and customs of the peoples of the world. (p. 69)

In other words, since both language and culture are mental phenomena, under-
standing one (language) is conducive to understanding the other (culture).
Similarly, in 1952, Levi-Strauss wrote:

I would say that between culture and language there cannot be no relations at all, and
there cannot be 100 per cent correlation either.

So the conclusion [that] seems to me the most likely is that some kind of correlation
exists between certain things on certain levels, and our main task is to determine what
these things are and what these levels are. This can be done only through a close cooper-
ation between linguists and anthropologists. (p. 79)

It is well known that it was the illustration of the working of the mind under-
lying both culture and language that defined Levi-Strauss’s life-long research
enterprise (Leach, 1974). It was only with Goodenough (1957) that the locus
of culture was clearly and programmatically located in the individual mind.
His frequently quoted statement asserts that culture is “whatever it is one has
to know or believe in order to operate in a manner acceptable to its members”
(p. 36). However, since individuals all have a human mind, when they grow in
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the same place and have similar experiences, the content (i.e., knowledge) of
their minds comes to be similar. This may have led and leads anthropologists
to think of culture as external to the individual.

In summary, language and culture are related because they are both mental
phenomena. Culture is located in the mind of individuals as organized know-
ledge that generates behavior. Thus, if we understand the content of the mind,
both its working (i.e., computation) and its structure (i.e., architecture), we
can possibly understand culture better (for a similar position see Strauss and
Quinn, 1997). I have already outlined in the previous section my views regard-
ing both mental computation and architecture. I am well positioned now to
suggest a cultural model as a unit of analysis for culture in mind.

What is a cultural model? First and fundamentally, a cultural model is a men-
tal model. A mental model consists of bits of knowledge organized in such a
way as to facilitate storage and/or retrieval/use of that same knowledge (Craik,
1943; Gentner and Stevens, 1983; Johnson-Laird, 1983). A comparatively
similar mental organization of knowledge is also called frame, or script, or
schema (Bateson, 1972; Minsky, 1975; Abelson and Schank, 1977; Fillmore,
1982; Rumelhart, 1980; Brewer, 1984, 1987, 1999; Brewer and Nakamura,
1984; Keller, 1992). In Johnson-Laird’s (1999) words, “A crucial feature [of
mental models] is that their structure corresponds to the structure of what they
represent” (p. 525). The investigation of mental models, then, is enhanced by
a thorough understanding of the context (physical and human, i.e., cultural) in
which they are acquired and realized.

Second, a mental model becomes a cultural model when it “is intersubject-
ively shared by a social group” (D’Andrade, 1989: 809). That is, a cultural
model entails that the knowledge that it organizes is shared among members of
a community (Holland and Quinn, 1987; Shore, 1996; Kronenfeld, 1996, 2008;
Strauss and Quinn, 1997; Quinn, 2005). Third, a cultural model is used in rea-
soning, in planning actions, and it may motivate action as well (D’ Andrade and
Strauss, 1992; Holland, 1992). In other words, cultural models construct the
mental context, i.e., culture in mind, within which and out of which behavior
will be generated.

Where are cultural models located in the mind? Since cultural models vary
in complexity and content, they can be located in possibly any major mod-
ule and domain of knowledge therein of the mind. I restrict my discussion to
the partial architecture of the mind introduced in Figure 1.2. Any of the five
modules — action, conceptual structures, language, social cognition, and spatial
representation — can host a number of cultural models. Besides, some cultural
models can span over more than one of those modules and/or domains therein.
That is, it may be the composite result or assemblage of some of the content,
i.e., knowledge, typically found in a number of domains and sometimes also in
more than one module.
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These assemblages, or better cultural models, are constructed by each indi-
vidual while accumulating experiences in one’s life. In whatever community
they grow and develop, individuals share a human mind and a similar context
of experience. Again then, these individually constructed models are cultural
because they are very similar and highly shared. In addition, it is not a coinci-
dence that one of the fundamental ontological concepts, space, is assigned a
mental module of its own. The representation of spatial relationships plays an
essential role in highly mobile living individuals such as human beings. I sug-
gest that a cultural model located in a spatial representation module might as
well be replicated in other modules and domains simply because it is generated
early in mental development and it is fundamental to subsequent bodily and
mental experiences (see Strauss and Quinn, 1997; Mandler, 2004).

In other words, it is true that cultural models can be located in any of the
mental modules, and it is also true that they may be firstly generated in onto-
logical domains. However, since spatial representation is the only ontological
domain with a clearly defined mental module, it is very likely that a cultural
model, i.e., a foundational one, can be located in this module. The overall
results of my research that I present in this book robustly confirm and defin-
itely support this last hypothesis.

1.6 A foundational cultural model

A cultural model can exist at various levels of molarity with consequent differ-
ent degrees of emergent complexity (Brewer, 1987; Shore, 1996; Kronenfeld,
2008). There exists a type of cultural model that though simple in its structure,
and maybe because of its simplicity, is repeatedly used. Lakoff (1987) suggests
and elaborates the concept of “image-schema” defined as: a way of thinking
about one’s experience in the world derived from “relatively simple struc-
tures that constantly recur in our everyday bodily experience: CONTAINERS,
PATHS, LINKS, FORCES, BALANCE, and in various orientations and rela-
tions: UP-DOWN, FRONT-BACK, PART-WHOLE, CENTER-PERIPHERY
[my bold], etc.” (p. 267). Holland and Quinn (1987) argue that a “thematic
effect arises from the availability of a small number of very general-purpose
cultural models [my italics] that are repeatedly incorporated into other cultural
models ...” (p. 11). And Shore (1996), after introducing a variety of types
of schemas, states: “Foundational [my italics] schemas organize or link up a
‘family’ of related models” (p. 53).

I decided to combine the insights of Brewer, Lakoff, Holland, Strauss, and
Shore (among others) and label my own conceptual synthesis a ‘foundational
cultural model.” This latter is a basic and simple structure, i.e., an assemblage
of knowledge, that can generate other more complex models when used to
merge a larger number of units of knowledge. I suggest in this book to compare
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it to a ‘cognitive molecule’ (see Chapter 6). I located one of these potential
models in the spatial representation module of Tongans. They prefer to organ-
ize mentally spatial relationships by using a specific frame of reference, the
radial subtype of the absolute frame of reference (see Chapter 3 for a typology
of frames of reference). Besides, I found this preference replicated in a variety
of other modules and domains. Then, I called this phenomenon a foundational
cultural model and labeled it ‘radiality.’

Radiality is a mental model that is specifically spatial, and since it is shared
within a community, i.e., Tongans, it is also cultural. Moreover, since it is
repeated in other mental modules and domains therein, it becomes a founda-
tional cultural model. I conceive of radiality as a fundamental cognitive pro-
cess that is used to organize knowledge across mental modules. Its intrinsic
nature is spatial and as such it belongs to the spatial representations module.
Tongans, though, preferably adopt/use radiality in other domains of know-
ledge — exchanges, political action, social networks, religion, kinship, and
social relationships — in other modules, including the action module, the social
cognition module, and the conceptual structure module. The existence of radi-
ality does not exclude the presence of other foundational cultural models. On
the contrary, it suggests the way in which other foundational cultural models
could be potentially present and shared in the mind. It suggests the need to look
carefully at other ontological domains and see how they are organized. It hope-
fully points the way to a potentially large number of possible discoveries for the
overarching cross-modular and cross-domain organizations of cultural minds.

Finally, I propose here a language metaphor to illustrate culture in mind.
Foundational cultural models represent for culture what sentences are for lan-
guage, they are the fundamental unit of analysis. Besides, they have a syntactic
structure and a phonological structure. First, they are constructed syntactically
in the limited number of ontological domains (these might also be modules in
themselves, e.g., only the content of the ontological domain of space is proc-
essed in the spatial representation module). Then, they are further processed
and/or utilized phonologically. At this level, the interaction with other know-
ledge, e.g., kinship, emotions, identity, hierarchy, values, takes place and foun-
dational cultural models become more complex cultural models with emergent
properties. Eventually, performance, e.g., behavior, is generated by the ‘phono-
logical’ scenarios (i.e., cultural models) mentally constructed.

1.7 Polynesian selves and cognition

Rooted in Geertz’s (1973, 1980, 1984) suggestions about Balinese culture, and
also in the Oceanic and Polynesian literature, “[ A]nthropologists typically dis-
tinguish between two types of selves — namely, egocentric selves and socio-
centric selves — that are cultivated by two types of cultures” (Mageo, 1998: 5).
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The first, is a self focused on ego, and the second is a self focused on others
or a group. This distinction is fundamental to many contributions to White and
Kirkpatrick’s (1985) volume titled Person, Self, and Experience: Exploring
Pacific Ethnopsychologies wherein a sociocentric picture of Pacific, in gen-
eral, and Polynesian, in particular, psychology emerges. Following the east-
ward migration of the people that colonized the Polynesian island world
(Kirch, 1990), Samoans (Mageo, 1998), Tahitians (Levy, 1973), Marquesans
(Kirkpatrick, 1985), and Hawaiians (Ito, 1985) all share the sociocentric self.
Tongans, as the Melanesian migrating people who were the first to become
Polynesian around 3,200 years ago, also show such a psychological preference
(Morton, 1996; Helu, 1999; James, 2002, 2003; and also Kaeppler, 1978b;
Small, 1997; Evans, 2001; van der Grijp, 2004).

A similar distinction, called collectivism versus individualism, is held in
psychology. Triandis (1995) defines them in this way:

Collectivism may be initially defined as a social pattern consisting of closely linked
individuals who see themselves as parts of one or more collectives (family, co-workers,
tribe, nation); are primarily motivated by the norms of, and duties imposed by, those
collectives; are willing to give priority to the goals of these collectives over their own
personal goals; and emphasize their connectedness to members of these collectives. A
preliminary definition of individualism is a social pattern that consists of loosely linked
individuals who view themselves as independent of collectives; are primarily motivated
by their own preferences, needs, rights, and the contracts they have established with
others; give priority to their personal goals over the goals of others; and emphasize
rational analyses of the advantages and disadvantages to associating with others. [italics
in original] (p. 2)

These extensive and clear definitions can be summarized in exactly the same
way as I did for sociocentric and egocentric selves: sociocentrism corresponds
to “collectivism” and entails a focus on the group, while egocentrism cor-
responds to “individualism™ and entails a focus on ego (see also Greenfield,
2005).

In 1991, Hofstede reported on a large survey of nationalities (also addressed
as cultures) in regard to individualistic and collectivistic psychological posture
and behavior. North Americans, Europeans, Australians, and New Zealanders
display a high degree of individualistic features (with some variation within
the two major groups). Latin Americans, Middle Easterns, Africans, Chinese,
Japanese, South-East Asians, and Pacific Islanders instead score high on
the collectivistic features (here too there is some variation within the larger
groups). Both the anthropological studies and the psychological investigations,
then, agree on assigning to Polynesians (a subgroup of the Pacific Islanders) a
high incidence of collectivistic psychological stance and behavior.

My personal experience with Tongan and other Polynesian cultures highly
resonates with those findings. I started this chapter with an episode that



